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Abstract
Objective—Child sleep problems are prevalent and have been linked to poor behavior, worse 
school performance, and obesity. Low health literacy (HL) is associated with suboptimal parenting 
practices and worse health outcomes, but the relationship between parent HL and child sleep-
related issues is not known. We examined the association between parent HL and child sleep-
related issues.
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Design/Methods—Cross-sectional analysis of data from caregivers enrolled in a cluster 
randomized trial of a primary care-based child obesity prevention program in 4 pediatric clinics. 
Parent HL assessed using the Short Test of Functional HL in Adults. At the 9-month well-child 
visit, sleep-related factors were assessed: presence of TV in room where child sleeps, regular 
naptimes and bedtimes (>5 days/week), low daytime and nighttime sleep duration (>1SD below 
mean based on national data). Adjusted logistic regression analyses performed.
Results—557 caregivers of 9-month olds enrolled (49.7% Hispanic, 26.9% Black, 56.2% <$20K 
annual income); 49.6% reported having a TV in the room where their child sleeps; 26.6% did not 
have regular naptimes/bedtimes. Median (IQR) sleep duration was 2.3(1.5–3.0) hours (daytime), 
9.0(8.0–10.0) hours (night) (30.2% low daytime; 20.3% low night sleep duration). Children of 
parents with low HL were more likely to have a bedroom TV (66.7 v. 47.7%, p=0.01; 
AOR=2.2[95%CI: 1.1–4.3]) and low nighttime sleep (37.0 v. 18.5%, p=0.002; AOR=2.4[1.2–4.8]).
Conclusions—Low parent HL is associated with TV in the bedroom and low night sleep 
duration. Additional study is needed to further explore these associations and intervention 
strategies to address child sleep problems.
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INTRODUCTION
One in four parents of infants and toddlers report a concern about sleep, with common 
problems involving sleep regularity and duration.1,2 Child sleep problems have been linked 
to issues with attention, behavior and school functioning, and can have negative secondary 
effects on maternal and family well-being.1 Irregular sleep schedules have been shown to 
alter sleep-wake cycles, negatively impact sleep quality, and lead to sleep problems.1–5 
Parenting practices related to sleep in infancy likely contribute to the development of child 
sleep issues.2
Parents can help children establish healthy sleep habits that are sustained through 
childhood.1,6 The AAP Bright Futures program recommends family behaviors that promote 
good sleep hygiene through the creation of a calm and sleep-promoting environment, 
including absence of a TV in the room where the child sleeps and consistent routines, such 
as maintenance of consistent bedtimes and regular nap times.7
Parent health literacy is one factor that may contribute to suboptimal child sleep-related 
parenting practices and the development of child sleep issues. Low parent health literacy has 
been linked to poor parenting practices, including suboptimal child feeding practices (eg. 
lower breastfeeding rates, pressuring feeding styles),8 as well as poor child health outcomes 
(eg. worse asthma-related morbidity).9,10 Individuals with low health literacy have less 
access to high quality health information and greater difficulty understanding and acting on 
health recommendations9,10 Parents, particularly pregnant and new mothers, rely on 
obstetric and pediatric providers, as well as parenting books and online sources, for 
information on common parenting questions, especially with respect to child sleep.11 In the 
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context of sleep problems, parents with low health literacy may have decreased access to 
information on how to promote healthy sleep practices and thus may be less likely to access 
and incorporate health recommendations made by groups such as the AAP/Bright Futures 
regarding both sleep hygiene and television viewing.7,12
To date, there has been limited study of the relationship between parent health literacy and 
child sleep. In this study, we therefore sought to examine the association between parent 
health literacy and specific aspects of child sleep, in particular, presence of TV in the room 
where the child sleeps, sleep regularity, and sleep duration.
METHODS
Study Design
This was a cross-sectional analysis of self-reported data from caregivers of infants 
participating in the Greenlight study, a cluster randomized controlled trial of a primary care 
based, low literacy health communication intervention to reduce obesogenic behaviors in 
early childhood. Greenlight study details have been previously described.13
Enrollment of consecutive eligible parent-child dyads was performed across four academic 
medical centers: NYU School of Medicine/Bellevue Hospital Center, Vanderbilt University 
School of Medicine, University of North Carolina School of Medicine at Chapel Hill, and 
University of Miami Miller School of Medicine. NYU and Vanderbilt were randomized to 
receive the obesity prevention intervention and UNC and Miami were active controls. The 
low literacy Greenlight toolkits were available for use as part of counseling for well-child 
visits from 2-months through 2 years of age. Toolkits included low literacy booklets focused 
on evidence-based obesity prevention messages targeting each well-child visit, along with 
supplemental booklets that providers had the option to give. The 4-page “Sleep Time for 
your Baby and Toddler” supplement focuses on sleep routines, eliminating overnight feeding 
after 6 months of age, and avoidance of bottle propping and cereal in the bottle. The active 
control sites received an injury prevention program based on AAP The Injury Prevention 
Program (TIPP), with no emphasis on low literacy communication, but did include one 
sleep-related message - putting the infant to sleep on his back.
Inclusion criteria for parent-child dyads in the Greenlight study were: child (6 to <16 weeks) 
presenting for a 2-month well-child visit with a trained pediatric resident, with an English or 
Spanish-speaking caregiver who plans to return to clinic for all well-child visits through 
child’s 2 year check-up. Exclusion criteria were: child’s birth <34 weeks’ gestational age or 
birth weight <1500 grams, 2-month weight/length <3rd percentile, diagnosis of failure to 
thrive or known medical problems that may affect the ability to gain weight; and parent <18 
years-old or with significant mental or neurological illness, or poor visual acuity (Figure 1). 
Written and verbal informed consent was obtained from all caregivers. Institutional Review 
Board approval was obtained from each participating site.
Data Obtained
Data was collected via parent interview at the 2 and 9-month well-child visits by trained 
research assistants in English or Spanish (caregiver preference). REDCap (Research 
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Electronic Data Capture) tools hosted at Vanderbilt University was used to manage study 
data.14
Dependent Variables: Sleep-related factors—Child sleep data was assessed by 
caregiver report at the 9-month well-child visit, and included presence of a TV in the room 
where the child sleeps, sleep regularity, and sleep duration. The 9-month well-child visit was 
chosen because most 9-month old infants are physiologically capable of sleeping through 
the night without feeding, daytime naps are likely to be distinct from nighttime sleep, and 
regular meal times are being established, all making this an important developmental point 
for establishing and maintaining clear sleep routines.4 All sleep-related survey questions 
were adapted from surveys used in similar populations. 3,15–17
Presence of TV in the room where child sleeps: Presence of a TV in the room where the 
child sleeps was assessed using the question: “Is there a working TV in the room where your 
child sleeps?” (yes/ no.)18
Sleep regularity: Sleep regularity refers to the frequency with which caregivers reported 
that their infant goes to sleep at about the same time every day. Naptime regularity was 
assessed with the question: “Does your child usually take a nap at about the same time each 
day?” Parents who answered yes were asked: “In the past 7 days, how many days did your 
child go to sleep at his/her regular nap time?” Bedtime regularity was assessed with the 
question: “Does your child usually go to bed at about the same time every night?” Parents 
who answered yes were asked: “In the past 7 days, how many days did your child go to sleep 
at his/her regular bedtime?” Naptimes and bedtimes were considered regular if the 
caregivers reported consistency for ≥5 days per week. Overall child sleep regularity was 
categorized as: neither regular naptime nor bedtime, regular naptime, regular bedtime, and 
both regular naptime and bedtime.3,6
Sleep duration: Sleep duration was assessed by determining the number of hours the infant 
slept during the day and night. Daytime duration was assessed using the question: “For how 
many hours does your baby usually nap in the morning or afternoon?” and nighttime sleep 
duration was assessed using the question “For how many hours does your baby usually sleep 
during the night?”15
Low sleep duration was defined as greater than 1 standard deviation (SD) below the mean 
for 8–10 month old infants, based on recent data from the National Sleep Foundation.19 We 
used a cut off based on nationally representative data to strengthen the generalizability of 
study findings; 1 SD below the mean was used rather than a 2 SD cut-off, which would have 
categorized only those infants in the bottom 2.5% as having low sleep duration. Thus, low 
daytime sleep duration was defined as <1.8 hours/day and low nighttime sleep duration was 
defined as <7.5 hours/night; sleep duration results were dichotomized as “low” or 
“adequate.”
Primary Independent Variable: Health Literacy—Parent health literacy, the primary 
independent variable, was collected at the 2-month well-child visit using the Short Test of 
Functional Health Literacy in Adults (STOFHLA).20 The STOFHLA, validated in English 
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and Spanish, is one of the most common assessments used for health literacy research.10 
Parents were categorized as having inadequate (score 0–16), marginal (17–22), or adequate 
(23–36) health literacy. For analyses, the inadequate and marginal health literacy groups 
were combined into one “low literacy” category, as in prior studies.21,22
Sociodemographic Variables—Sociodemographic characteristics collected by caregiver 
report at the 2-month well-child visit included child’s date of birth, gender, and out of home 
child care (any vs. none) and caregiver’s age, race/ethnicity (Hispanic, White non-Hispanic, 
Black non-Hispanic, and Other non-Hispanic), language (English or Spanish), education 
(less than high school vs. high school graduate or higher), depressive symptoms (evaluated 
with the Center for Epidemiologic Studies Depression Scale (>16 indicates clinically 
significant levels of psychological distress)),23 household annual income (<$10,000, 
$10,000–19,000, $20,000–40,000, >$40,000, don’t know), number of adults (≥18 years) in 
household (1 vs. ≥2 adults) and number of children in household (1 vs. ≥2 children).
Statistical Analysis—Unadjusted associations between parent health literacy and child 
sleep hygiene variables were performed using Mann-Whitney U (continuous variables; sleep 
duration not normally distributed) and chi square analysis (categorical variables). Multiple 
logistic regression analyses were performed to assess associations between parent health 
literacy and child sleep-related issues (presence of TV in room where child sleeps, sleep 
regularity, sleep duration), with a priori inclusion of: child age at 9-month well-child visit, 
gender, out of home care; parent age, race/ethnicity, language, education, and depressive 
symptoms; household income, # of adults in household, # of children in household; study 
site. Analyses were also conducted excluding infants born at <37 weeks gestation, given 
differences in physiology and parent-child relationships for these preterm babies which may 
impact on child sleep issues. Data were analyzed using SPSS software, with a 2-tailed p-
value <0.05 considered statistically significant.
RESULTS
Between April 28, 2010 and August 30, 2012, 865 families were consecutively enrolled in 
the Greenlight study at their child’s 2-month check-up. Details of cohort enrollment have 
previously been reported.24 613 returned for 9-month well-child visit assessments, of which 
3 did not complete health literacy assessments and 32 did not complete sleep assessment 
questions. 21 were excluded as they reported daily sleep durations of <4 hours, and were 
considered outliers. There was no statistically significant difference in health literacy levels 
between outliers and those included in the analysis. Table 1 describes the 557 parent-child 
dyads that were included in this analysis. Parents had a mean (SD) STOFHLA score of 
31.7(7.4). 54 parents (9.7%) were categorized as low health literacy (6.5% inadequate and 
3.2% marginal).
Child Sleep
Child sleep-related issues were common (Table 2). Nearly half of parents reported that their 
infants slept in a room that contained a working TV (49.6%), and one-quarter reported 
neither regular nap nor bedtimes (26.6%). In a 24-hour period, 9-month old infants in our 
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sample slept a median (interquartile range (IQR)) of 2.3(1.5–3.0) hours during the daytime, 
9.0(8.0–10.0) hours during the nighttime, and 11.3(9.5–13.0) hours total in a day. In our 
sample, 30.2% of infants were categorized as having a low daytime sleep duration (<1.8 
hours) and 20.3% low nighttime sleep duration (<7.5 hours) (Table 2). No difference in 
presence of child sleep-related issues was found by intervention status.
Association between Parent Health Literacy and Child Sleep-related Issues
Compared to parents with adequate health literacy, parents with low health literacy were 
more likely to have TV’s in the room where their infants slept (66.7% v 47.7%, p=0.01). In 
adjusted analyses (Table 3), parents with low health literacy had twice the odds of reporting 
a TV in the room where their infant slept compared to those with adequate health literacy 
(AOR 2.2, 95% CI: 1.1–4.3). There was no significant difference between the number of 
children without nap or bedtime sleep regularity by parent health literacy level in unadjusted 
and adjusted analyses (Table 3).
Infants of parents with low health literacy had decreased nighttime sleep duration compared 
to infants of parents with adequate health literacy (median (IQR) 8.0(6.0–10.0) vs. 9.0(8.0–
10.0) hours), p=0.01). Infants of parents with low health literacy were also more likely to be 
categorized as having low infant nighttime sleep duration (37.0% v 18.5%, p=0.002). In 
adjusted analyses (Table 3), parents with low health literacy had over twice the odds of 
having an infant with low nighttime sleep duration (AOR 2.4, 95% CI: 1.2–4.8).
DISCUSSION
This study is the first to look at associations between parent health literacy and child sleep-
related issues among infants in families with low SES backgrounds. We found high rates of 
sleep-related problems. Half of parents reported that their infants had a TV in the room 
where they slept; more than a quarter reported irregular nap and bed times; and over a fifth 
reported low daytime or nighttime sleep duration. Interestingly, compared to parents with 
adequate health literacy, parents with low health literacy had more than twice the odds of 
reporting a TV in the room where their infant slept and lower infant nighttime sleep 
duration. Importantly, the relationship between health literacy and these sleep-related issues 
remained significant after adjusting for socioeconomic status and other confounders.
Presence of a TV in the room where the child sleeps is recognized to have a strong effect on 
sleep: children with TV in their bedroom get less sleep at night, go to bed later at night, and 
watch an average of >4 more hours of TV per week, compared to those without a TV in the 
bedroom.3,6 Despite AAP recommendations that discourage children under the age of 2 
from watching any TV, studies consistently show that young children watch excessive 
amounts of TV starting in infancy.3,12,25 Recent large studies in the US show approximately 
20% of infants have a TV in the room in which they sleep compared to half of parents of 9-
month olds in our sample.26 While our rate was substantially higher than most studies, few 
studies have examined the issue of TV in the bedroom among low income minority 
populations; one study of families with similar demographic characteristics did find similar 
rates.27
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We found that presence of a TV in the bedroom where the child slept was more common 
among parents with low health literacy. Though, to date, there has been limited study of the 
association between parent health literacy and TV use among infants or young children, 
there is a documented relationship between increased child TV use and lower parent 
education and income levels, parent characteristics both often associated with low parent 
health literacy.28 Given the prevalence of bedroom TVs in our sample, and the previously 
documented negative associations, our findings point to the need to target families with low 
health literacy as part of educational interventions related to reducing bedroom TVs.
Promotion of consistent bedtimes and naptimes is another parenting practice critical to 
healthy sleep and is thought to improve synchronization of sleep-wake cycle and circadian 
rhythms.5 Children with regular sleep times, tend to fall asleep more easily and therefore get 
both more and better sleep. Consistent sleep times, like other daily routines, are calming, 
comforting, and even empowering for young children by providing predictability 1,2,6 
Irregular sleep times, particularly with respect to bedtimes, are associated with more daytime 
sleepiness and behavior problems.4,16 In our sample, less than half of parents reported both 
regular nap and bedtimes. While our data shows similar rates of naptime regularity as other 
studies, our rate of bedtime regularity was lower.3,16 We found no significant correlation 
between sleep regularity and health literacy, but the relatively low percentage of families 
with regular sleep times, particularly bedtimes, suggests that education regarding the 
importance of sleep regularity to child well-being and sleep quality may be warranted across 
literacy groups.
In addition to deficiencies in sleep regularity, our study found substantially shorter daily 
sleep duration, with 11 hours total per 24-hours, compared to the 14–15 hours per day 
recommended by the CDC. Similarly, our population reported shorter nighttime sleep 
durations than that reported in the literature: 8.6 vs. 9.3–11.2 hours/night.6,29–31 Our finding 
that low parental health literacy was associated with significantly shorter nighttime sleep 
duration has not been previously documented. However, shorter nighttime sleep duration in 
families with low health literacy is consistent with the previously observed relationship 
between parental education and sleep duration in school age children.32
While our data clearly shows an association between low health literacy and specific aspects 
of child sleep issues, we do not know the reason for this correlation. In general, parents with 
low health literacy have more difficulty understanding, accessing, and gauging the reliability 
of public health messages and information from health care professionals, however it is 
unclear why some behaviors are linked to low health literacy while others are not.9,10,32 
Further study is needed to clarify how parent health literacy influences specific child sleep 
practices and behaviors in order to develop effective interventions to address child sleep-
related issues. While screening for family health literacy is likely to be impractical in 
pediatrician’s offices, knowledge of local population data regarding health literacy may be 
helpful. Use of low literacy verbal and written communication strategies, such as “teach-
back” and use of plain language written materials, may be especially helpful in promoting 
improved infant sleep for families with low health literacy, but would likely benefit families 
across literacy levels.9,10
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Critical to implementation of any sleep intervention is recognition that pediatricians receive 
little formal training in medical school or in residency regarding sleep medicine, do not 
adequately address sleep problems in routine well-child visits, and underdiagnose sleep 
issues.33,34 Thus, there is a widespread need for interventions regarding sleep, for both 
health care providers and the families they care for.
It is important to note that issues of sleep, including TV presence in the bedroom, may be 
influenced by social determinants of health including poverty. In low literacy, low SES 
populations there are likely to be many social issues such as housing insecurity, crowding, 
food insecurity, job insecurity, under and unemployment and tenuous childcare. Thus 
interventions targeting sleep problems should account for these issues, in order to 
successfully promote optimal sleep practices.
This study has several limitations. This is a secondary data analysis of cross-sectional data 
and thus causal inference is limited. The scope and depth of the questions regarding child 
sleep is limited: we did not assess specific bedtimes and wake times, bedtime routines, co-
sleeping status, number or length of nighttime awakening; the quantity, content, or timing of 
bedroom TV use; bedroom sharing; or specific child health or behavioral issues which may 
have contributed to sleep problems. Sleep data was collected at 9-months, when most infants 
are able to sleep through the night and are establishing routines; however we recognize that 
at 9-months, infants also develop separation anxiety and new gross motor skills that can 
result in new sleep disruptions. Future study of sleep issues across time points would be 
helpful to explore these issues. While we included demographic confounders in adjusted 
analyses, we could not specifically look at how close families were to the federal poverty 
line; instead, we included in our adjusted models annual household income as a categorical 
variable, along with number of adults and children in the home. We relied on parent report 
which is subject to social desirability and recall bias. Although surveys were administered 
by trained research assistants, who assisted parents with any questions that arose during 
survey completion, there may have been measurement error associated with the 
mathematical calculation required to determine sleep duration. Data on naptime sleep may 
also be less reliable for families whose children attend daycare or other childcare settings. 
Sleep questions were modified from other research tools, but not from a validated 
instrument. Information on specific anticipatory guidance topics discussed by individual 
providers was not collected as part of the study. Counseling related to sleep, however, was 
not considered to be a key component of either the Greenlight or TIPP intervention, and we 
did not find differences in child sleep-related issues by intervention status. Additionally, 
while the STOFHLA is one of the most commonly used research tools for assessing health 
literacy; we found a relatively small percentage of parents in our diverse and low income 
sample with low health literacy. Other studies have had similar findings when studying a 
young adult population and it has been suggested that existing cut-points may underestimate 
the number of low health literate participants in this group.35 We believe, however, that these 
cut-points remain useful, as those who are categorized as having inadequate or marginal 
health literacy using the STOFHLA have children who are likely to be at particular risk for 
worse health outcomes. Further research is needed to further investigate whether different 
cut-points for the STOFHLA should be used for this younger adult population, or whether it 
may be better to use other health literacy measures for this population. There may be 
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residual confounding variables that have not been accounted for in our analysis. Finally, 
there was a time gap between assessments of health literacy and sleep: parent health literacy 
was assessed when infants were 2-months old and sleep-related issues when infants were 9-
months old. We do not, however, expect that parent performance on health literacy 
assessments would have changed significantly during this interval.
In summary, many families, especially parents with low health literacy, experience child 
sleep-related problems. The high prevalence, as well as the recognized medical, 
psychological and social impact of child sleep issues, suggests that increased provider 
awareness of sleep-related issues is needed, along with the development of targeted 
interventions to assist providers and families to more effectively manage child sleep 
problems, especially for those children whose parents have low health literacy.
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Suboptimal parenting practices related to infant sleep are common. Presence of TV in the 
child’s bedroom and low child night time sleep duration are associated with low parent 
health literacy; targeted intervention may be beneficial for these at-risk parents.
Bathory et al. Page 12















aIncludes 21 who had implausible sleep duration of <4 hours, as these were considered 
outliers.
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TABLE 1
Characteristics of study populationa
Child Characteristics Mean (SD) or n (%)
Child Age, months 9.5 (0.7)
Child Gender
 Male 267 (47.9)
 Female 290 (52.1)
Child Out of Home Care: Any 48 (8.6)
Child Health Insurance coverage: Medicaid / none 496 (89.0)
Parent Characteristics
Parent Age, yearsb 27.8 (5.8)
Relationship to Child
 Mother 530 (95.2)
 Father 25 (4.5)
 Other 2 (0.4)
Parent Non-US Born 290 (52.1)
Parent Race/Ethnicity
 Hispanic 277 (49.7)
 Non-Hispanic
  White, non-Hispanic 104 (18.7)
  Black, non-Hispanic 150 (26.9)
  Other, non-Hispanic 26 (4.7)
Parent Language, Spanishc 204 (36.6)
Parent Education, Less than HS Graduate 146 (26.2)
Parent Health Literacy scored 31.7 (7.4)
Parent Health Literacyd
 Inadequate Literacy 36 (6.5)
 Marginal Literacy 18 (3.2)
 Adequate Literacy 503 (90.3)
Parent Depressive Symptomse 85 (15.3)
Household Characteristics
Income (annual)
 <$10,000 150 (26.9)
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Child Characteristics Mean (SD) or n (%)
 $10,000–$19,999 163 (29.3)
 $20,000–$39,999 138 (24.8)
 ≥$40,000 89 (16.0)
 Don’t know 17 (3.1)
# of Adults in home
 1 54 (9.7)
 2 330 (59.2)
 ≥3 173 (31.1)
# of Children in home
 1 233 (41.8)
 2 162 (29.1)
 ≥3 162 (29.1)
a
Data are mean (SD) or n (%); n=557
b
Missing data for 3 subjects.
c
Language of survey administration.
d
Health literacy assessed using the Short Test of Functional Health Literacy in Adults (STOFHLA)
e
Depressive symptoms evaluated with the Center for Epidemiologic Studies Depression (CES-D) Scale (score of >16); Missing data for 13 
subjects.
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TABLE 2
Descriptive data for sleep-related variables
N (%)
TV in room where child sleeps
 Yes 276 (49.6)
 No 281 (50.4)
Sleep regularity a
 Neither nap nor bed 148 (26.6)
 Nap only 45 (8.1)
 Bed only 114 (20.5)
 Both nap and bed 250 (44.9)
Daily sleep duration, median (IQR), h
 Day 2.3 (1.5–3.0)
 Night 9.0 (8.0–10.0)
 Total 11.3 (9.5–13.0)
Low day sleep duration (<1.8 h)b 168 (30.2)
Low night sleep duration (<7.5 h)c 113 (20.3)
a
Sleep times were considered regular if parent reported consistent sleep time ≥5 days per week
b
Low day sleep duration defined as <1.8 h based on 1 SD below mean reported in 2004 by the National Sleep Foundation
c
Low night sleep duration defined as <7.5 h based on 1 SD below mean reported in 2004 by the National Sleep Foundation
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